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plain the propagative activity that often makes itself appartd 
even in highly specialized organs, as the leaf of the Begone 
by the laws of an 


vegetative propagation wo«t 


become atavistic in its implication. Entirely apart, howuiffl 
from speculations like these it seems well to insist uptj 
the close examination of even so common a term as the • • 
‘ ‘spore, ’’ for any increase in exactness is an impetus to thoug- 

that should not be underestimated. 

University of Minnesota. 


The range of variation in species of Erythrouiu®. 


About a 



M. E. MEADS. 

WITH PLATE XI. . 

H^^^^Hyear ago while working upon plant \ ariati 
some interesting variations of Erythromum Anieruannv^ 
found of which I could find no record. During the P aS ; 
years I have made a careful study of the two ^P ec 
Americanutn and E. albidinn , with the view of asc 

Over four hundred specif 





the limits of their variations. 


f rrintP 

have been examined, and the results seem to wa 


id¬ 


eation. 


cifit ^ 


According to the best authorities the principal spec 

4-l.. «-. __„ i:„ ctiormas and 1 


ferences of the two species lie in the 
perianth; E. Americanum 


stigma, while the 


stigma 


having an 

albidum 


stigmas 
entire, 


is three-cleft ^ 

plant of E. Americanum 


of E. 


spreading. In the fifth r ._.— - ^ , n 

amined the stigmas were not united; they were 3 -" 


10 * 


amtneu tne stigmas were not united; tney wut j- ^ 
with a spread of 3""", and of fifty-three plants of * 1 

p « « 1,1 nf ifTtYlaS 


1-— j ? ••• v -*■ 

careful measurements, only seven had the 
the length of the 


stigmas 


ranging from i -3 


stigmailj, 

n>m to 7- 1 


* 


may be seen in figs. 1—3, the stigmas 


of E. American^ 


not recurved; 


fipf 


10, 


scale. 


she* 


more clearly and also 

just below the apex; measurements for 


ara* 


it. 


stigma were taken above this at line a; 


on a much larger^H|H| 

shows the contracted app® ^ w 

the s P rea ^ 

these measu 


range from 1.3 


mm 


to 3.6 


mm 


Owing to the curve of the stigma 


of E. albidum, 


possible to take accurate measurements 
is, however, a considerable range, although 

in E. Americanum. 


of the le "^' 

not a- b 

— , thiS-r 

The spread of the stigma 0 





«*9J] 
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5 _ 7 < ' n twenty plants from which I took measurements, 

11 represents diagrammati- 


vancs from 



to 4.6 


Fio- 


■ the upper surface of a stigma, line 


be showing 


w 


here 

Sometimes the stigma has 


these measurements were taken. 

the contracted appearance of E. Americanum, fig. 7; in such 

cases the 
perianth. 


plant can only be identified by the color of the 


• distinction has been made between the leaves of E. 
. nKnc £ ru,m ar, d E* albidum, regarding shape, size and mark- 

-r! ^ lr as observations go, this is a distinction with- 
a f ! crence * I have found patches of E. Americanum 
nf r * !iif- , caves Were entirely without blotches, and the leaves 

as deeply mottled as are ever 
The shape in both species varies 


>1 F„ albidum are frequently 

"“"J in E. Americanum* 


r r . inc biidpc in uotn specicb vdiic^ 

f'rtaU » r ° a * V ° Va ^ *° nearI y Enear, and the size varies as 
f (, r Species ’ inesoc hoi'£Uin , has recently been claimed 

ansas. The noteworthy differences between E. albidum 


"F rn /-2 Ch0reUm ’ as ^ ven > are » briefly: 

^ottled^wi \v! >n Eeaves lance-elliptical, more or less 

oury b[ P ur P‘ e °r light green blotches; cross section of 
: doiiv ' tnan ^ u ^ ar > with sides concave because of narrowed 

r unriers whM,^1 ° f . orms P r °pagated by paired underground 

•* r ... ^ . eve ‘°P new corms at their extremities. 

Leaves much longer and more 

cross section of ovary 


Wf -new 

'• UUSOC horeum Knerr. 


Hirrmr AUICU -—weaves 

^ntlv tri r St I linear ’ never mottled; 
tions* n ..„ n ^ U ar> w Eb sides convex 

,a * new rnrmc A _t . . 


^ons; 

runners. 

^nts the 


sides convex because of wider parti- 


corms developed at the base within the old; 


no 


\ ? leaves of E. albidum of which 


I took measure- 


from four to nineteen times greater 


Ac¬ 



te 


Among them 


tkan 

c °rding tQ *r some the leaves being nearly linear. 

,p r j n „ ? rre ^ , e ^ e aves of E. albidum are not marked. 
c,l,0r rum bin 41 exam hied about a. dozen plants of E. meso- 

^ plant y th Urn hed meb yMr. Knerr. ■■■■ 
, ( *n of £ rn ’ 0 herwise answering perfectly to the descrip- 

Fij, 12 s u ° reum * with leaves deeply mottled with pur- 
j v»ry of p S °' vs » °n an enlarged scale, a cross section of 
answers th m ^. SOC E° reu m. It may not be a typical form, 
Jr "Uhed m ( > e r?? s ? ription the best of any in the material 

de the sides of the ovary of E. albidum 


we „ 

' 4 - 


concave j 

I have ev • are som etimes convex, figs. 13 ar| d 

***** about twenty corms of E. albidum, 
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and fig. 9 is a good type of what I have found in varies 


stages of development in nearly all of them. 


commonly found in E. Americanum 


The 


This is abt 

note 


light on this species. 


(J 


The normal E. albidum from Illinois to western Io« 
noted for spotted broad leaves and very recurved petals, is c 
fined to groves; while a much smaller form from west - r* 
iowa to Kansas confined to prairies has narrow leaves, iica r 
spotted, petals never recurved, not half the height of * 
former. The difference is doubtless due to soil and I s*' 

ity. — R. Burgess, Ames, Iowa.” . , 

The above seems to indicate that E. mesochoreum 


but a variety marked by cefttf 
variations constant in it, and found, but not constant, f 


of bei ng a true 


species is 


albidum. 


I took careful measurements of every part of the no ' f 
E. Americanum and E. albidum, and plotted the curves 
cording to the method used by Alfred Russell Wallace 

results of thirty-four 

A aP 


i 


of stig 




mal variations. Comparing the mjk II 
mens of each, we find the length and width of the p*- 
length of stamens and ovary, and length and spread 0 ^ 

are closely correlated in E. Americanum. In E. albid R 
variations-of the length of the petals and ovary are ^ 

sometimes seeming to follow the variations of the> 
again when a decided variation in some direction 
for, varying not at all or even decidedly in the oppe - 1 

The general variations of the two plant> 

This is shown nv 

a 


loosely correlated. The other parts vary 


is look* 


rection. 


are 


t 


opposite direction, toward each other. 1 — 
paring the mean measurements of the different pa rt ’ 





variations from that, in the following manner: 


Length of 

Species. ,] 

Mean. 

Petal 

Americanum 

32.65 mm 

Petal 

albidum 

34.45 mm 

Style 

! Americanum 

io.25 mm 

Style 

albidum 

11.1®“ 

Ovary 

Americanum 

io mm 

Ovary 

albidum 

8.25 m ” 



the Ptee* 


IQ 

* 

*5 

23 

11 




tt 



Jt 

1 $ 
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In all the plants of E. Americanum that I have examined 
I have found in the stamens a tendency to heteromorphism, 
% 8. In fifty-three plants from which I took measurements 
mean difference was 2.65""“, the greatest difference I have 
ft-or ed :s 4.5 m t but I am convinced that some of which I 
ms unable to get measurements had a greater difference even 

ant is. Designating the longer set as A and the shorter 
- > and comparing as above, we have: 


Stt. 

1 Mean . 

Above mean. 

! Below mean. 

A 


27 

26 

B 

18.5 mm 

25 

27 


:r,5. that . the 


cedant ° ° r tle two sets °* stamens is nearly 

1- length Tu ,a Ver ^ tendency to increased difference 

also found in ^dency to heteromorphism of stamens is 
k ive no 3 ldum ’ i s not so general, and as yet I 

• no measurement* f*™ t_ _ V. 


, 13 “Ul __ -,-- j - 

ference of b | Urern ^ nts f rom them. In connection with this 
‘fiat the pollen 60 ^ stamens may be mentioned the fact 

before those of S, the s ^ lorter ones uniformly burst open 

0: v.uses found ' C , on ^ er > a lso the remarkably large number 
fo.ver beino-^ * 1C - P°^ en was not developed at all, 
individual P Is ^*^ a ^ e w ‘th rudimentary stamens. In 
*s are a da u u an ^ ers w ere yellow, while the fertile 
^ made nn^ r r ° U n or t> row nish red. Further study 

. Authorities^ 00 CSe P ° ints - 

[' w o*leaved. fj? a ^ reec ^ ^ la t the fertile form of Erythronium 
, ^ E- Ameriran aVe re< f uen tly found three-leaved plants in 

than the othp 1 ^ an< ^ a ^* c ^ urn ; the third leaf appears 

^°om. Cr U °’ P us hing up into view while the plant 
. % txperim ent . • 

r,, it sttfficientlvt Cr ° SS ^ ei "tilization have not yet been car- 
w It u s E albid ° Uarrant an y conclusions in this regard. 

* shaded parts ® ver y r ich, wet soil in the low, 

soil , eecb w oods; E. American um is found 


h 1 


• cncr soil nei k Woo<as » h.. Americanum is found 
r , hiVh #- r ’ S r °ws more abundantly in the dry 
- ^ mould P ar ts, seeming to prefer clay to the 


MkhiL my A indebtedness to Pfof- Hicks and Prof. 
■ Also T T ^ r * cu ^tural College, for literature on 

0 rof. McFarland, of Olivet College, 
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for the interest he has taken and the assistance he has so 
kindly given in the work. 

Biological Laboratory , Olivet College . 

Explanation of Plate XI. — Figs. 1-7, pistil of Erythronium Americanar. 
5 - 7 . pistil of E. albidum; 8, E. Americanum showing different length starueas; 
9 , corn) of E. albidum; 10, stigma of E. Americanum, a y line of measurement 
contracted part; 11, upper surface of stigma of E. albidum, bc % line of 
urement; 12, cross-section of ovary of E. mesochoreum; 1 I4» cross-sections 

ovary of E. albidum. 


Noteworthy anatomical ami physiological reset 



it* 7 ' 


Anatomy 


I 


•.•■uuuuijf VJ 1 LI1C LUUCrs UI I^qUlSClUlH. 

—eclerc du Sablon,describingthe anatomy of these organs^ 

{'.•jit!setuMy 1 shows that they represent short branches reduu 
to a single internode. These tubers are situated upon the 
rhizome; they are able, when detached, to develop 
pendent individuals. They are pear-shaped in 
Ttlmateja, occurring in clusters of two or three at a 
the rhizome. A transverse section shows a very thin cuti 
which has no incrustation of silica, and a starch-bearing 
enchyma just inside the epidermis. This parenchyma entire* 
surrounds the central part of the tuber including the ring^ 

ro-\ascular bundles. Kach bundle is again surround!® 
an en dodermis, the radial walls of which show the "P^ 
named after Caspary. There is no lacune to be observe ^ 

t e adrome, which, in most cases is characteristic ot 

est part of the stem above ground in the E(juisetat(^ 

tie \es.sels are present in a still larger number in the tu 
. lese vessels are not arranged in any order, but scattere 

intermixed with parenchymatic cells. The largest one* _ 
not a ways situated in the outer part of the entire bun 
are irregularly mixed with the smaller ones, and do 
e shape of a V, which characterizes the bundles of the >- 
ow ar s the apex the bundles increase in number an ’ . 
o orm a crown which corresponds to the terminal n , 

the . . r . 


.1 - - " **‘V.*1 i-V/1 1 ^opuiius LU U1W 

s u er. Such anastomosing bundles are not kno 

internodes of the rhizomes of EqttiSfte 

, le mos ^ important character in the structure 
u ers, and by which they differ from the rhizome, 
ivision of the endodermis into special endodermes, 



^ tu t> er °ules des Equisetacees: Revue generate de 
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